Analysis of functions of the chitin deacetylase gene family in Tribolium castaneum.
The expression profiles of nine genes encoding chitin deacetylase (CDA)-like proteins were studied during development and in various tissues of the red flour beetle, Tribolium castaneum, by RT-PCR. TcCDA1, TcCDA2 and TcCDA5 were expressed throughout all stages of development, while TcCDA6-9 were expressed predominantly during larval feeding stages. In situ hybridization experiments revealed that both TcCDA1 and TcCDA2 were expressed in epidermal cells. Polyclonal antibody to TcCDA1 detected an immunoreactive protein in larval tracheae. TcCDA6 through TcCDA9, which belong to a distinct subgroup of gut-specific CDAs, were transcribed in the cells lining the midgut, including epithelial cells. TcCDA3 was expressed in the thoracic muscles, whereas TcCDA4 was expressed in early imaginal appendages. To study the function(s) of individual TcCDA genes, double-stranded RNAs (dsRNA) specific for each gene were injected into insects at different developmental stages and the phenotypes were monitored. No visible phenotypic changes were observed after injection of dsRNAs for TcCDA3 to 9, whereas injection of dsRNAs for TcCDA1 or TcCDA2 affected all types of molts, including larval-larval, larval-pupal and pupal-adult. Insects treated with these dsRNAs could not shed the old cuticle and were trapped in their exuviae. Interestingly, unique and very dissimilar adult phenotypes were observed after injection of dsRNAs that specifically down-regulated either of the two alternatively spliced transcripts of TcCDA2, namely TcCDA2a or TcCDA2b. These results reveal functional specialization among T. castaneum CDA genes and splice variants.